Objective: To measure subjective outcomes after primary and revision surgery for chronic ear disease.
T HE PRIMARY GOAL IN THE
surgical management of chronic otitis media (COM) is eradication of infection and any accompanying cholesteatoma. Second-look or revision surgery is required when a dry and safe ear is not achieved. Thirteen percent to 18% of patients with COM who have undergone a canal wall down mastoidectomy (CWDM) [1] [2] [3] and 11% to approximately 34% of patients who have undergone a canal wall up mastoidectomy (CWUM) experience recurrence. [1] [2] [3] [4] Until recently, the outcome measurements of surgery for chronic ear disease have focused on hearing improvement and disease control rate, which are assessed by objective measurement tools. In some cases, a discrepancy exists between the postoperative audiometric results or physical status of the ear and patient satisfaction with ear symptoms in daily life. For this reason, several trials have evaluated patient-based outcomes after ear surgery. 5, 6 A disease-specific 13-item Likert scale outcome survey, the Chronic Ear Survey (CES), was introduced to evaluate the quality of life (QOL) in patients after surgery for chronic ear disease. 7 The survey consists of the following 3 categories: an activity restriction-based subscale (AR), a symptom subscale (ST), and a medical resource utilization (MR) subscale ( Table 1) . This survey is the only sensitive and disease-specific QOL measurement tool that has been validated in patients with chronic ear disease. Various aspects of subjective outcomes after surgery for chronic ear disease have been described in several reports using this questionnaire.
However, the subjective outcomes after revision surgery have not been fully studied. Revision surgery for recurrent COM is more extensive, and the corresponding hearing outcomes are usually poorer than those achieved after primary surgery. 12 Moreover, because the goals of management are different, postoperative subjective satisfaction after primary and revision surgery may be also different.
The objectives of this study were to (1) measure subjective outcomes using the CES after surgery for chronic ear disease, (2) compare CES scores after primary or revision surgery, and (3) correlate CES scores with objective clinical outcomes.
METHODS
The institutional review board of the Samsung Medical Center granted approval for this study. Thirty patients who underwent revision surgery for chronic ear disease and 30 patients who underwent primary surgery at a tertiary referral hospital in 2005 were enrolled in this prospective study. Eighteen patients in each group had COM with cholesteatoma and 12 patients in each group had COM without cholesteatoma. Subjects underwent CWDM or CWUM and were followed up for more than 12 months. Patients in the primary group were matched with those in the revision group with respect to the type of surgery, diagnosis, and other demographic findings. Patients with other medical conditions that could affect QOL were excluded from this study. The CES was administered preoperatively and at 1 year postoperatively, and differences in scores within and between groups were analyzed. Scoring for each CES question was normalized to a scale of 0 to 100, with 100 being the highest score. The total scores and sums of subscale scores were averaged on the basis of the number of questions included in each category.
We conducted pure-tone audiometry in all patients preoperatively and postoperatively, at the time of the survey. Air conduction (AC) and bone conduction (BC) thresholds at 0.5, 1.0, 2.0, and 3.0 kHz were averaged. The air-bone gap (ABG) was also calculated in affected and contralateral ears. Postoperative problems such as wound infections, exposure of bare bone in the external auditory canal, perforation of the neoeardrum, and recurrent otorrhea during the 12 months after surgery were also assessed. The final condition of the ear undergoing surgery was described as dry or draining on postoperative surveillance. If any of the postoperative problems lasting more than 1 month were noted at the 1-year postoperative surveillance visit, or if the ear continued to drain, then the patient was judged to have postoperative clinical problems.
Statistical analysis was performed using SPSS statistical software, version 13.0 (SPSS Inc, Chicago, Illinois). We used the 2 and Fisher exact tests to compare nonparametric demographic variants. We adopted the Mann-Whitney test to compare parametric mean values and used the paired t test to compare changes within groups. We evaluated correlations between CES scores and objective outcomes using Spearman rank correlation analysis. PϽ.05 was considered statistically significant. Unless otherwise indicated, data are expressed as mean (SD).
RESULTS

DEMOGRAPHIC FEATURES
The initial study populations were reduced in number to 21 in the primary surgery group and to 20 in the revision surgery group at the 1-year follow-up. Three subjects were dropped from the study because the questionnaire was not completed, 2 were dropped because of missing audiometric data, and 14 were lost to followup. Demographic features of the enrolled patients are listed in Table 2 . The mean ages were 46.9 (10.2) years in the primary surgery group and 47.7 (10.0) years in the revision surgery group. The male to female ratios were 12:9 in the primary surgery group and 9:11 in the revision surgery group. ). There were no statistically significant differences between the primary and revision surgery groups with respect to sex, age, laterality, chief symptom reported, second-stage ossiculoplasty, or the presence of contralateral ear disease (P Ն.05). Odor from your ear is very bothersome to you and/or others: Definitely true/true/don't know/false/definitely false 5
The hearing loss in your affected ear bothers you: All of the time/most of the time/a good bit of the time/some of the time/a little of the time/none of the time 6
In the past 6 mo, please estimate the frequency that your affected ear has drained: Constantly/Ն5 times, but not constantly/3-4 times/1-2 times/not at all 7
The odor from your affected ear bothers you and/or others: All of the time/most of the time/a good bit of the time/some of the time/a little of the time/none of the time
Medical Resource Utilization Subscale 1
In the past 6 mo, how many separate times have you visited your physician, specifically about your ear problem? Ͼ6 Times/5-6 times/3-4 times/1-2 times/not at all 2
In the past 6 mo, how many separate times have you used oral antibiotics to treat your ear infection? Ͼ6 Times/5-6 times/3-4 times/1-2 times/not at all 3
In the past 6 mo, how many separate times have ear drops been necessary to treat your ear condition? Ͼ6 Times/5-6 times/3-4 times/1-2 times/not at all
CHRONIC EAR SURVEY CES Scores in the Primary Surgery Group
The mean preoperative total score in the primary surgery group was 44.4 (15. 
CES Scores in the Revision Surgery Group
The mean preoperative total CES score in the revision surgery group was 50.7 (10.0). This improved to 73.7 (10.8) at 1 year postoperatively (PϽ.001; Figure 1 ). At that time, all patients exhibited improvement in their total outcome scores and significant increase in their subscale scores, including 13.7 (14.4) for the AR, 26.4 (15.8) for the ST, and 24.3 (17.5) for the MR (PϽ.05; Figure 2 ). There was a posi- Abbreviations: AD, active discharge at operation; COM, chronic otitis media; CWDM, canal wall down mastoidectomy; CWUM, canal wall up mastoidectomy; FNP, facial nerve palsy of House-Brackmann grade III; HL, hearing loss; I, no discharge at operation; LC, long columellar ossicular reconstruction with autologous cartilage; NC, no complaints but recurrent disease on physical examination; O, otorrhea; P, otalgia; POR, partial ossicular replacement with porous polyethylene prosthesis; SC, short columellar ossicular reconstruction with autologous cartilage; Staged, second-stage ossiculoplasty within the study period; TOR, total ossicular replacement with porous polyethylene prosthesis; T0, type 0 tympanoplasty; T1, type 1 tympanoplasty.
tive correlation (ρ=0.45; PϽ.05) between the number of revision surgeries and the preoperative ST subscale scores.
Comparison of CES Scores Between Groups
On cross-sectional analysis, no differences were noted in the preoperative or postoperative total scores or MR subscale scores between the 2 groups. The preoperative ST subscale score was higher in the revision surgery group than in the primary surgery group. Postoperatively, the AR subscale score was lower in the revision surgery group than in the primary surgery group (Figure 1) . On analysis of the changes observed after surgery, improvement in the total score was greater in the primary surgery group than in the revision surgery group (P Ͻ .03). The primary surgery group also exhibited greater increases in each subscale score, but a statistically significant increase was noted only in the ST subscale score (Figure 2 ).
Postoperative Changes According to Age and Type of Operation
When analyzing postoperative changes in subjective outcomes, we found that increasing age was positively correlated with changes in the AR (ρ=0.39; P=.01) and ST subscale scores (ρ = 0.34; P = .03) and the total score (ρ=0.35; P=.02). More postoperative improvements in subjective outcomes were obtained in elderly patients, a finding supported by the report by Nadol et al. 7 In addition, CWDM resulted in less improvement in the MR subscale score (⌬MR=24.4 [16.6] ) than did CWUM (⌬MR=47.5 [30.3]; P=.04). This observation can be explained by the fact that patients who undergo CWDM need frequent visits after surgery because of longer healing time.
12
Objective Outcomes: Hearing and Postoperative Clinical Problems
The AC thresholds and ABGs on preoperative and postoperative audiograms were not significantly different within groups or between groups (PՆ.05). The mean preoperative AC thresholds were 65.3 (28.4) dB hearing loss (HL) in the primary surgery group and 56.8 (17.5) dB HL in the revision surgery group. One year after surgery, the mean AC thresholds were 53.8 (35.4) dB HL in the primary surgery group and 50.6 (18.1) dB HL in the revision surgery group. The mean preoperative ABGs were 31.0 (14.2) dB in the primary surgery group and 29.3 (10.4) dB in the revision surgery group. One year after surgery, the mean ABG had improved to 21.5 (16.1) dB in the primary surgery group and to 24.9 (11.0) dB in the revision surgery group. Nine patients (43%) in the primary surgery group showed AC threshold improvement of greater than 10 dB, whereas 8 patients (40%) in the revision surgery group exhibited the same improvement ( Table 3 ). In addition, there were no significant differences in the mean AC thresholds of contralateral ears between groups, with 38.7 (29.4) dB HL in the primary group and 30.0 (22.6) dB HL in the revision group (P =.32).
The incidence of postoperative clinical problems was no different between the 2 groups, and about half of the enrolled patients in each group (10 patients each) experienced problems postoperatively ( Table 4) . Exposure of bare bone in the external auditory canal and recurrent otorrhea were the most frequent minor complications in both groups. A dry healthy ear was achieved in 20 patients in the primary surgery group (95%) and in 16 patients in the revision surgery group (80%) at 1 year after surgery (P=.18).
Correlation Analysis and Comparison of Objective and Subjective Outcomes
The ST subscale scores and total CES score had significant negative linear correlation with the AC thresholds in the primary surgery group preoperatively and postoperatively, but not in the revision surgery group (Figure 3) . Other subscale scores exhibited negative correlation trends against the hearing thresholds, but not to a statistically significant degree (P Ն .05). The total CES score changes were not correlated with the magnitude of improvement in AC thresholds or ABG closure in either group (P Ն.05).
Patients with postoperative clinical problems had wider-ranging CES scores compared with patients without clinical problems ( Table 5 ). The presence of clinical problems adversely affected the total CES score and AR subscale score in the primary surgery group (PϽ.01), but not in the revision surgery group.
COMMENT
The aims of this study were to determine the subjective outcomes after primary and revision surgery for chronic ear disease and to correlate these data with objective outcomes. Our findings indicate that improvements in subjective outcomes were greater and also correlated with clinical status in the primary surgery group. The following theories could help to explain these observations: (1) patients undergoing primary surgery are more vocal about their ear symptoms before surgery; (2) patients undergoing revision surgery are more accustomed to their clinical condition; (3) those undergoing revision surgery are more concerned about disease eradication than about functional outcomes; and (4) the pursuit of revision surgery was based more on the physician's judgment than on the patient's need.
Surgical outcomes in the setting of chronic ear disease are assessed by using physician-based measure- ments or patient-based outcome measurements. Physician-based measurements, which were used in most reports, 13 include complete eradication of the disease, creation of a dry and safe ear, and restoration of hearing using appropriate middle ear reconstruction. Conversely, patient-based outcome measurements evaluate QOL as a result of surgery using validated instruments. Because subjective outcome measures do not always correspond to objective outcome measures, 6 a comprehensive outcome assessment of both measures is required. 
